Background: Sulfur mustard (SM) has acute and chronic effects on skin and mucosal surfaces. The aim of the study was to evaluate the frequency of esophagitis in a historical cohort of veterans who had been exposed to SM in Iran-Iraq war nearly 25 years ago.
Introduction
Sulfur mustard (SM) is an alkylating agent that was used as a chemical weapon in wars including World War I and IranIraq War (1980 -1988) . Acute SM exposure causes skin and mucosal injuries. Symptoms include skin blister, rhinorrhea, cough, dyspnea, eye pain and redness, anorexia, nausea and vomiting. In addition, SM causes chronic sequele in upper and lower respiratory tracts, eyes and hematologic elements among others; the best recognized is bronchiolitis obliterans (BO) of the lung (1-3).
Gastroesophageal reflux disease (GERD)
is defined as troublesome symptoms or complications which develop from reflux of stomach contents to the esophagus. Typical symptoms include heartburn and regurgitation; other symptoms may be chest pain, cough, hoarseness, bitter taste in mouth, etc. Complications of GERD are stricture, Barrett's epithelium and adenocarcinoma of esophagus (4) (5) (6) . GERD is among the most common disorders seen by primary care physicians and also by gastroenterologists (4, 7, 8) . Its prevalence is reported between 10-40% and is increasing in recent decades in both developed and developing countries (7) (8) (9) (10) (11) (4, 7, 8) .
Association of GERD and pulmonary diseases such as asthma, cystic fibrosis, and idiopathic pulmonary fibrosis has been reported (12) (13) (14) (15) (16) . Most importantly, GERD has been linked to BO, lung failure and decreased survival in the lung transplant recipients (17).
Ghanei et al. reported increased frequency of esophageal erythema in war-related BO patients (18) . This finding is not widely accepted in current classification systems for esophagitis (19, 20) . The aim of this study is to assess the frequency of endoscopic esophagitis in SM exposed victims.
Methods
The cases were SM victims from IranIraq war with GERD symptoms and/or dyspepsia, which visited in the Sasan Hospital, a referral center for management of SM casualties in Tehran, from November 2011 to April 2013. All of them had documented exposure to SM nearly 25 years ago in Iraq-Iran War and suffered from chronic mustard lung diseases, mostly BO. Controls were among the same veterans that were not exposed to SM, no history of lung diseases and were referred for EGD for evaluation of their GERD and/or dyspepsia.
Before EGD, demographic data and reflux symptoms were recorded according to the questionnaire used in the only GERD cohort in Iran, Prospective Acid Reflux Study of Iran (PARSI) (9) .
Proton pump inhibitors (PPI) and histamine-2 receptor blockers (H2RB) were discontinued for 4 weeks before EGD, if patients took it. Esophagitis was defined according to the Los Angeles classification (Table 1 ) (19) .
The study was approved by the Tehran University of Medical Sciences Ethics committee and informed consent was obtained from the patients.
Statistical methods
Data analysis was done by the SPSS software, version 16.0. Mean and standard deviation (SD) were used for showing the numeric variables and percentages were used for the categorical variables. T-test was used for assessing the relationship between numeric variables with categorical variables. Chi square test was used for assessing the relationships among categorical variables. p<0.05 was considered statistically significant. There was no meaningful difference regarding the frequency of heartburn and regurgitation between the two groups. No difference was also found in the use of PPI and H2RB. Table 2 shows the above mentioned findings in cases and controls.
Results

Fifty two cases and 50 controls underwent EGD. Mean age for the cases and the
Forty percent of cases and 26.5% of controls had esophagitis, but this was not statistically significant (p=0.15). No significant difference was also detected among the grades of esophagitis (A, B, C, D) (p=0.276).
Discussion
Our study didn't show any difference in the frequency of esophagitis between SM victims and controls. Frequency of esophagitis in our cases and controls was also comparable with a previous report of esophagitis in an endoscopy survey in Iran done by Saidi et al. He found a prevalence of 37% for esophagitis compared with 26.5% of our controls and 40% of our cases (21).
Ghanei et al. in a case control study of veterans who had been exposed to SM in Iran-Iraq War showed a prevalence of 70% endoscopic esophagitis as compared to 42.7% of controls without exposure to SM; both cases and controls were veterans with GERD and chronic cough (18) . He used a classification that considered erythema or friability as grade 1 of esophagitis and erosion as grade 2.
Currently, only two classification systems are widely accepted worldwide for esophagitis: Savary-Miller and Lose Angeles; both require erosion or mucosal break as the least criteria for esophagitis (19, 20) . The difference between cases and controls in Ghanei study was grade 1 patients (62 cases vs. 15 controls); grade 2 or more that requires erosion was not different between the two groups (1 case vs. 2 controls).
As pathological examination of distal esophagus is not useful in diagnosis of GERD and not recommended by current literature, we did not perform it (7, 22) .
Conclusion
It appears that SM did not have chronic effect on esophagus and specifically did not increase esophagitis.A larger study is necessary to evaluate the relation of GERD and Mustard lung disease.
